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Cyclotellakatianasp.nov.is described:/TomLa ReinaSwamp,ParqueNacionalNaturalLos
Katíos,Colombia.StudiedsampleswerecollectedfromthestomachcontentsofProchilodus
magdalenae(Bocachico),aniliophagousfishspecies.Thenewtaxonis distinguished:/Tom
therelatedtaxaC. atomusKützing,C. meneghinianaKützing,andC. meduanaeGermain,
bythecentralvalvefaceslightlyundulated,thelackof fultoportulaein thevalveface,the
fultoportulaeopenedon every2ndor 3rdinterstriaeandmantlespinulaeat the valve
face/mantlejunctioneverpresent.AlsointhesamplestwoothersimilarCyclotellataxawere
found;theywerecomparedwiththespeciesabovementionedandwith C. atomusvar.
gracilisGenkal& Kiss.
INTRODUCTION
..
Confusionanduncertaintyin identifyingsmallcentricdiatoms,especiallythoseof the
genusCyclotella(Kützing)Brébisson,is stillaproblemdespitethenumerousultrastructural
studiesthathavebeencarriedoutin thelastyears(Hakansson1988,1989,1990a,1990b,
1993,1996,2002,Hakanssonet al. 1993,Hakansson& Clarke 1997,Hakansson&
Chepumov1999,Kling & Hakansson1988,Loginova1990a,1990b,Lowe 1975,1981,
Genkal& Kiss 1993andTanaka2007,amongothers).Thisgenuscomprisesalargecomplex
of centricdiatomswithnear100species(Hakansson2002).Althoughit is ahighlyvariable
group,all thespecieshavein commona valvefacewitha centralareamorphologically
differentfromthemarginoIn a comprehensiver visionof thegenus,Hakansson(2002)
groupedsomeof thespeciesin thenewgenusPuncticulatandrestrictedCyclotellatothose
taxawith"tangentialundulation,withasmooth,apparents riation(orwrinkles),orcolliculate
centralarea;withnoneto severalvalvefacefultoportulae,witha simple,alveolatestriated
marginalarea,andwiththerimoportulainsertedin theringof mandefultoportulae".In this
genusarealsoincludedsomespeciesthathavetherimoportulaonthevalveface.Afterwards,
Houk & Klee (2004)describedthe new genusDiscostellawherethey includedthe
"stelligeroid"taxa,basedonthepositionof bothfultoportulaeandrimoportulawithinthe
striae,in contrasto Cyclotellawheretheseprocessesare locatedwithinthe interstriae
(Guerrero& Echenique2006,Tanaka2007).
"
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As aconsequenceof thementionedtaxonomicalproblems,thecorrectidentificationof
collectedmaterialis sometimesdubious;therefore,it is difficultobecertainaboutheresults
of many ecologicalinvestigationswhereCyclotellaspeciesare treatedas important
componentsof freshwaterhabitats.This problemis moreevidentin SouthAmerica,
particularlyin tropicalareas,sincethemajorityof taxonomicalndultrastructuralesearches
wereheIdin temperatezonesoftheNorthemHemisphere.RecentreviewsofSouthAmerican
diatomflora(Metzeltin& Lange-Bertalot1998,2007andRurnrichetal.2000)donotinclude
arevisionofthisgenus.
In thepresentarticleweproposea newCyclotellaspeciesbasedontheanalysesheld
withlightandscanningelectronmicroscope.
MATERIAL AND METHODS
StudiedsampleswerecollectedbetweenApril 28thandMay 3rd2000fromseveral
specimensof Prochilodusmagdalenae(Bocachico)stomachcontents,an iliophagousfish
speciesofLa ReinaSwamp(Chocó,Colombia).
La ReinaSwampis locatedinsideaprotectedarea:ParqueNacionalNaturalLosKatíos
(PNNK, 07°49'N77°11'W) in theNorthwestof Colombia,alongtheborderwithPanama.
PNNK belongsto themunicipalitiesof RiosucioandUnguía(Departmentof Chocó)and
Turbo(DepartmentofAntioquia)(Fig.1).It has72000hectaresandit is locatedatanaltitude
varyingbetween2 and650rn.asl.To theEast,oneof thethreesectorsin whichPNNK is
divided,arethefloodplainsof theAtratoRiverandtheswampsaroundit; oneof these
swampsis Tumaradó,whoseprincipalwaterbodyis calledLa Reina.La Reinais a shallow
swamp(depthbetween2 and4 metersapproximately)withblack-typewatersandamedium
contentof humicsubstancesincomingfromthesurroundingriparianwood.Minimumand
maximumvaluesofsomephysicalandchemicalvariablesarepresentedinTablel. Thepark
is placedin a zoneof intertropicalconvergencedelimitedby the confluenceof the
northwestemand southwestemtradewinds;annualprecipitationvariesfrom 2000to
3500mm;themeanannualtemperatureis27°CinLosKatíosand24°Cinthehigherp]aces
insidetheparkarea.ThedominantbiomeinthePNNK isthetropicalrainyforest.
N
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Fig. 1.Studyafea.
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Table 1. Minimumandmaximumvaluesof physicalandchemicalvariablesin La Reina
Swamp.
Sampleswerefixedwith6-8%formalinandweretreatedto eliminateorganicmatter
followingthemethodescribedin CEN/TC 230(2002).Samplesfor lightmicroscopy(LM)
weremountedin Naphraxandfor scanningelectronmicroscopy(SEM) weremountedon
glassstubsfollowingFerrarioelal.(1995)andthencoatedwithgold-palladiuminaJeolFine
CoatIonSputterJFC-11O0.ObservationswerecarriedoutwithaWildM20LM withphase
contrastanda Jeol JSM- TI 00SEM attheServiceof ElectronicMicroscopyof Museode
LaPlata.
CountinginterstriaedensitywasheldfollowingAnonymous(1975)andto facilitatethe
comparisonwithotherdescriptionswe alsocalculatedthevalueof 't asrecommendedin
Genkal(1977).In relationtothemarginalfultoportulae,formoreprecisiontheirpositionin
relationto theinterstriaeis discussed.In orderto avoidconfusionsderivedfromdifferent
measurementmethodsin Table2 wealsogive't.Forthemorphologicalterminologyof the
processeswehavefollowedTheriot& Serieyssol(1994).
DIAGNOSIS
CyclotellakatianaSala& RamÍrezsp.nov.(Figs2-12)
Frustulasolitaria,avalvavisacirculares,4.5-5.5!lmin diametro,axepervalvari
brevi,cingulumpaucifasciislaevibus.Fronsareacentralienitertangenteundulata,
parvisverruciset sine fultoportula.Area marginalisstriataleviterradiatum
undulatastriisetinterstriisrelativebrevibus,ambaeadmarginemcontinue(9-15in
10 !lm). Striaead maginemlatiores,3-7 seriesareolarumseriebus.Areolae
(75-120in 10¡..Lm)parvaerotundaetdifficultervisibilesinternevisae.Spinulaead
fTontem/marginemjunturametadmarginemsemperpraesentes.Fultuportularum
marginaliumannulusadquoquesecundumveltertiuminterstriam.Tubuliinterne
circuncincti3porissatellitibusetextraparvi,3vel4 spinulisobtusiscircumcincti.
Rimoportulaunicain fultoportularumannulointerduasinterstriasfultoportulis
instructasdisposita;aperturaexternasinespinulis.
Lightmicroscopy
Frustules olitary,circularin valvefaceview,4.5-5.5¡..Lmin diameter.Valve face
slightlydifferentiatedintoa smootherandgentlyundulatecentralareawithoutfultoportulae
anda marginalareawith shortstriaethatbroadentowardsthemarginandhaveweakIy
developedinterstriae(9-15in 10¡..Lm).A ringoffultoportulaeplacedateverysecondorthird
interstriae.
Variable Minimumvalue Maximumvalue
Maximumdepth(m) 2.80 3.20
Secchidepth(m) 0.27 0.40
WatertemperatureCOc) 25.30 26.30
Dissolvedoxygen(mg/l) 5.17 5.67
pH 6.72 6.91
Electricconductivity(!lS/cm) 110.00 126.70
TotalCOz(mg/l) 0.18 3.28
Table 2. Comparison of morphological features of Cyclotella katiana sp. nov. with related Cyclotella species.
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Striae in 10 Areolae in 10 VJ
(11m) fultoportulae
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11m 11m t'"'
N°
Numberof
Position(density)
Numberof >-
cowlings cowlings fI;o
At least8, every2nd-3'd
'-<
1,shortly 9-15
!-<
C. katiana This study(n =38) 4.5-5.5 O interstriae 3 75-120
(4-6/10 f!m;, =2.5--4.2)
stalked (, =5.7-10.4)
Hiikansson& Clarke On every3'd_5th
¡;a'
C. atomus 3.5-8 I 2-3 2 I 14-20 (24) NM
tI1
(1997) seldom6th_7thinterstriae
N
C. atomusvar.gracilis Genkal& Kiss (1993) 5-7.5 1 2-3 Every 2nd--4thinterstriae 2
1,shortly 15-20 NM
stalked (F 11-15)
Hiikansson(2002) 5--45 1-3 3 On everyinterstriae 3
1,stalkedwith 6-10 NM
the1iptwisted
C. meneghiniana 12-17in all the
10-11*
Germain(1981) 5-7 O circumference 1* (, =6-6.4)*
NM
(6-8/10f!m;, =3.5--4.6)*
1 shortly
Tanaka(2007) 6-8 O O
11,on every1" to 2nd 3 stalked, 10-12 NM
interstria perpendicularto
C. meduanae theinterfascicle
Nagumo& Kobayasi 5-7 O O 3-5/10 f!mon every2ndto 3 I 13-16 NM
(1985) 3'dinterstria
Cyclotellasp. I This study 5.8 O
7, on every2ndinterstriae 3 1,sessile
8-10
NM
(4/10f!m;,=2.2) (F 4.4-5.5)
Cyclotellasp.2 This study 6.5 I 3
8,on every2ndinterstriae 3 1,shortly
6-8
NM
(6-8/10 f!m;, =2.1) sta1ked (, =3.1--4.1)
* Measured by the authors.
NM = not measured.
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Scanningelectronmicroscopy
Frustulewithashortpervalvaraxis,girdlewitha fewsmoothbands.Valvefacewitha
centralareagentlytangentiallyundulated,withsmallwartsandwithoutfultoportula.Striated
marginalareaslightlyradiallyundulatedwithrelativelyshortstriaeandinterstriae,both
continuousontotheshortmantle.Striaebroadeningtowardsthemantlecomposedof3-7rows
of areolae.Smallandroundedareolae(75-120in 10J..lm),hardlyvisiblein internalview.
Spinulaeat thevalveface/mantlejunctionandat themantlealwayspresent.A ring of
marginalfultoportulaeplacedoneverysecondorthirdinterstriae,openedontheupperpartof
themantleexterior.Tubulesinternallysurroundedby 3 cowlingsandexternallysmall,
surroundedby 3 or 4 bluntspinulae.A singlestalkedrimoportulalocatedin theringof
fultoportulae,generallybetweentwo interstriaethathavefultoportulae;xternalopening
withoutbluntspinulaearoundit,andthickraisedsilicawall.
Typelocality:La ReinaSwamp,ParqueNacionalNaturalLosKatíos.
Holotype:slide LPC 10.007,DepartamentoCientíficoFicología,Facultadde Ciencias
Naturalesy Museo(UNLP),LaPlata,Argentina.CollectedbyAlexandraArango.
Etymology:thespecificepithetkatianareferstoEmbera-Katíos,thenameof anindigenous
tribewhichpresentlylivesatAltoSinúintheDepartmentofCórdoba,Colombia.
OBSERVATIONS
Specimensof Cyclotellakatianahavebeenidentifiedfromthestomachcontentsof
fishescollectedatthetypelocalitysoitwasimpossibletostudylivingcellsanddeterminethe
numberandmorphologyofplastids.WhenanalyzedwithLM thefrustulesarecoin-shapedin
girdleview,witha veryshortpervalvaraxis,andcircularin valveview(Fig.2).As the
speciesis verysmallanddelicateit is not possibleto seemanydetailsof thevalve
morphology;valveslookalmostsnÍooth,withshortinterstriaeandtheringof fultoportulae
andtherimoportula(theringofbrighterspotsaroundthemargin).
SEM observationsrevealedthatthefrustulehasa shortpervalvaraxiswith girdle
containingfewsmooth.bands(Fig.3).Thestriaearecomposedofavariablenumberof rows
ofareolaethatformfasciclesbroadeningtowardsthemantle(Fig.5).Externallytheinterstriae
areatthesamelevelasthestriae(Figs3--4)whileinternallytheyareelevatedbutnotforming
alveoli(Figs6,7).Theareolaearesmall,roundanddisorganizedtowardsthemantle;internal
velaaredifficultto see.The centralareais faintlyvariable,imperforatedand,in most
specimens,lightlytangentiallyundulated(Figs3-5).Thevalvefaceis ornamentedbywarts,
moreconcentratedontheelevatedcentralareathanin themarginalareawherethestriaeare
located(Figs3,4).Numerousandconspicuousbutsmall,bluntspinulaesurroundthevalve
face/mantlejunctionandonthemantle(Figs3,4).
Mantlefultoportulaearelocatedat everysecondor thirdinterfascicle(Figs3, 4, 6).
Externallytheyopenasaveryshortubesurroundedby3--4spinulae(Fig.4)andinternallyit
is surroundedby 3 cowlings(Fig. 6). A singlerimoportulais placedbetweentwo
fultoportulae,onthemantledge(Figs4,6,7).ltsouteropeningis smallerthanthoseof the
fultoportulae,it lacksspinulaeandis surroundedbyathicksilicarim(Fig.4).Internally,the
rimoportulaeare shortlystalked,radiallyor transversallyorientatedin relationto the
interstriae(Fig.7).
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Fig. 2. HolotypeCyclotellakatiana,LM. Valveview.Figs3-7, Cyclotellakatiana,SEM. Figs3, 4,
valvesin externalview.Tiltedspecimensshowingtheexternalopeningof themantlefultoportulae
surroundedby smallbluntspinesandtheexternalopeningof therimoportula(arrowhead)andof the
fultoportulae.Fig. 5,valvefaceexternalview,notethestriationpattern.Fig. 6,Valvein internalview
showingthedistributionpatternoftherimoportulaandfultoportulae(notethethreecowlingsaroundthe
internaltube)andopenchambers(alveoliopeningsforrningchambersopentowardthevalvecentre).
Fig.7,detailof avalvein internalviewshowingtheopeningofthefultoportulae.andrimoportula.Scale
bars = 5 ¡..tm(Fig. 2); 1 ¡..tm(Figs 3-7).
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Figs8-12.SEM.Figs8-10,Cyclotellasp.1.Fig.8,externalviewofvalveinobliqueposition.Notethe
openingof thefultoportulae.Fig. 9, valvein internalview,showingthedistributionpatternof the
fultoportulaeandrimoportula.Fig. 10,detailofanotherspecimenshowingthefultoportulaesurrounded
by threecowlingsandthesessilerimoportula.Figs 11,12,Cyclotellasp.2.Fig. 11,valvein internal
viewshowingthefultoportulaonthevalveface.Notetheringofmandefultoportulaeandrimoportula
andclosedchambers.Fig. 12,detailof thesamespecimen.Notethefultoportulaewitha shorttube
surroundedbythreecowlingsandtheshortlystalkedrimoportula.Scalebars= 1~m(Figs8, 10,12);
2 ~m(Figs9,11).
In samplesfromthesameswamp,fourspecimensthatresembleC. katianawerefound
butwithsomemorphologicaldifferences.Threeof them,namedCyclotellasp.1(Figs8-10),
are5.8¡Lmin diameterandhave8-10interstriaein 10¡Lm.Thevalvehasa transapically
undulatedcentralarea,withoutfultoportulae,anda striatedmarginalareawithextemally
elevatedstriaeandrecessedinterstriaethatintemallyconforrnconspicuousalveoli.The
mantlefultoportulae,withthreecowlings,areplacedeverysecondinterstriaeanda sessile
rimoportulais placedbetweentwofultoportulae.Cyclotellasp.2 (Figs11,12)is 6.5¡Lmin
diameterandhas6-8 interfascic1esin 10¡Lm.Itscentralareais lesstransapicallyundulated
thanin Cyclotellasp.1andithasoneeccentricfultoportulawiththreecowlings.Besides,the
striatedmarginalareahasconspicuousalveoli;a ringof fultoportulae,withthreecowlings,
placedeveryfirstorsecondinterstriaeandashortlystalkedrimoportula,placedbetweentwo
fultoportulae.
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DlSCUSSION
Thestudiedmaterialdoesnotfit withpreviouslydescribedtaxa.Nevertheless,ome
charactersof theexternalandinternalmorphologyof Cyclotellakatianaresemblethoseof
C. atomusHustedt,C. atomusvar.gracilisGenkal& Kiss, C. meduanaeGermainand
C.meneghinianaKützing.
ThestudiedspeciesdiffersfromC. atomusin theabsenceof fultoportulaetthecentral
areaandin thelowernumberof fasciclesin 10 /lm.Besides,in C. atomusthestriated
marginalareaismorestronglyundulatedthaninC.katianainwhichis almostflat.C.atomus
mayhaveornotspinulaeatthevalveface/mantlejunction,whereasC. katianaalwayshas
numerousbluntspinulae.Furthermore,in C. atomusthemantlefultoportulaeareplacedat
everythirdto fifth(seldomsixthto seventh)interstriaeandhaveonlytwocowlingswhile
in C. katianatheyareplacedateverysecondor thirdinterfasciclesandhave3 cowlings
(Tab1e2).
Cyclotellameneghinianaseemsto beanextremelyvariablespecies,witha largesize
range(5--45/lm).EventhoughC. katianais a smallspecies,observedwithLM it couldbe
confusedwiththesmallerspecimensof C. meneghiniana.Thesetwotaxaaresimilarin the
centralareamoreor lesstangentiallyundulateandin themantlefultoportulaewiththree
cowlings.Nevertheless,C. meneghinianac nbeeasilydistinguishedfromC. katianabyits
moredistantlyspacedinterfascicles(6-10in 10/lm),thepresenceof a fultoportulaonevery
interstriandonetothreefultoportulaein thecentralarea(Table2).Therearealsodifferences
in the detailsof the fine morphology,e.g., internaltubeof the rimoportuland the
arrangementandnumberofmantlespines.
Cyclotellameduanaeis thenearestspeciesto C. katianadueto thesimilarityin the
generalappearancewhenobservedwithLM andin thelackof fultoportulaeatthecentral
area;however,Ogawa(1990in Tanaka2007)includedin thistaxonspecimenswithone
centralfultoportula.The informationaboutthefine morphologyof thetypematerialof
C. meduanaeis insufficienttohaveapreciseconceptof thisspecies(Sabater& Klee1990,
Ludes& Coste1996,Prygiel& Coste2000,Tanaka2007).Besides,Hi'ikansson(2002)
consideredthatC.meduanaeiscloselyrelatedtoC.meneghinianaandthatheycouldevenbe
conspecific.Tryingto overcometheselimitations,we baseour comparisononly in the
protologueof thespecies(Germain1981),althoughweanalyzedthematerialsdescribedby
otherauthors.C. meduanaehasa nearIyflatvalvefaceanda largernumberof mantle
fultoportulae,12-17,all aroundthecircumference;apparentlyonein eachinterstriawhilein
C.katianafultoportulaereplacedevery2ndor3rdinterstriaeandithasatleast8fultoportulae
(Table2).It is difficulttoestablishthefultoportulaedensityof C. meduanaebecausetheEM
photographsof thetypematerial(Germain1981:pl. 154,figs 4, 4a)areinsufficiento
distinguishthemprecisely.lt seemsthatthe numberof marginalfultoportulaeis less
numerousthanthatdescribedbythisauthor(Table2).Besides,theinterfasciclesinC.katiana
areinternallyveryweaklydevelopedwhiletheyarestronglydevelopedin C. meduanae.On
theotherhand,C.katianaresemblesmaterialsdescribedasC. meduanaeby Sabater& Klee
(1990)fromtheRío Ebro,in thedistributionof rimoportulandfultoportulae(Figs16,17)
andin its externalvalvemorphology(Fig.20);however,in theabsenceof moredetailed
informationit wasimpossibleto carryouta moreprecisecomparison.Furthermore,the
materialsillustratedbytheseauthorsdifferfromtheprotologueofC.meduanaeinthenumber
anddistributionof themarginalfultoportulae.Our taxonalsoresemblesthematerialsof
C. meduanaefromJapanillustratedbyTanaka(2007),butC.katianadifferswiththistaxon
(Tanaka2007:pl.26,figs3,4)in itsalmostflatvalvesurface,inthenumberanddistribution
ofstruttedprocessesonevery1sI or2ndinterfascicle(Tanaka2007:pl.27,figs1,2)andinthe
moredefinedalveolithatformwell visibleopenchambersin internalvalveview(Tanaka
2007,pl. 27,figs 1--4).Besides,ourmaterial's centralareais lessclearlydefinedasin the
. _Oo,
-
,~-".
CYCLOTELLAKATIANA SPEC. NOV. 155
materiali lustratedinNagumo& Kobayasi(1985,pl. III, fig.25)andTanaka(2007,pl. 26,
fig. 3 andpl. 27 figs 1-2).Furthermore,thecentralareaof C. katianahassmallspinu1ae
distributed1essdense1ythatinthemarginalareaandthischaracterisabsentinC.meduanae.
Finally,C. katianais a bit smallerthanCyclotellasp. 1 andCyclotellasp.2, has
approximatelythesamedensityof marginalfultoportulaewiththreecowlingsbuttheydiffer
in thecentralarea,lesstangentiallyundulatedandintheabsenceofmarginalchambersin the
formerspecies.Cyclotellasp.1alsodiffersframC. katianain havingasessilerimoportula,
andin theouteropeningsof themarginalfultoportulaewithoutspinulaearaundit. On the
otherhand,thecharactersthatmakedifferentCyclotellasp.2 ITomC. katianaarethe
eccentricfultoportulaeonthevalvefaceandthedistributionofthemarginalfultoportulae.
Cyclotellasp1isverysimilartothespecimensofC.meduanaeillustratedinNagumo&
Kobayasi(1985:pl. III, fig.25),Kiss & Padisák(1988:pl. 1, figs8, 9),Prygiel& Coste
(2000,pl. 4),Tanaka(2007,pl. 46,fig. 9) andotherunpublishedTEM photographskindly
providedby Coste.Thesematerialscoincidein thecentralandmarginalvalvefaceareas
markedlydifferentiatedandin themarginalareawithelevatedfasciclesandinterfascicles
clearlydistinguishable.Besides,theycoincidein thenumberof marginalfultoportulae(8).
But ourmaterialdiffersITomthedescriptiongivenby Germainin thenumberof marginal
fultoportulae.Theidentityof thesematerialswill bedubiousuntilthevalvemorphologyof
morespecimenscanbeanalyzed.
On theotherhand,Cyclotellasp2 resemblesC. atomusvar.gracilisGenkal& Kiss
(1993)withawelldefinedringof alveolarchambersatthemargin;theeccentricpositionof
thefultoportulaewhichhavethreecowlings;andthenumberandpositionof thewelldefined
marginalfultoportulae;butitdiffersfromC.atomusvar.gracilisinthenumberofcowlingsof
themarginalfultoportulae(2)andinthestriaedensity(15-20in 10~m).
Eventhough,it is necessaryto examinemorespecimensof Cyclotellasp. 1 and
Cyclotellasp.2 toestablishtheiridentity,it is possibleto statethattheydonotfit withthe
relatedtaxa Cyclotellaatomusvar. atomus,C. atomusvar. gracilis, C. meduanae,
C.meneghinianaandC.katiana.
Finally,it is necessarytopointoutthatthecomparisonswithC. meduanewaslimited
and speculativeuntil the type materialis analyzedwith SEM, somethingthat we
unsuccessfullytried
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